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* NOTICES * 

JPO and IWtT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Vacuum insulation material characterized by said laminated film containing the cascade 
screen of the organic substance film and inorganic substance film which were formed on the 
support base material in the vacuum insulation material which enclosed heat insulation core 
material with the interior of the sheathing object which consists of a laminated film which has 
gas barrier property, and carried out evacuation of the interior of a sheathing object. 
[Claim 2] Vacuum insulation material according to claim 1 to which said organic substance film is 
characterized by carrying out polymerization hardening of an electron ray or the ultraviolet-rays 
polymerization nature resin by the electron ray or ultraviolet rays. 

[Claim 3] Vacuum insulation material according to claim 1 or 2 to which thickness of said 
inorganic substance film is characterized by 5nm or more being 500nm or less. 
[Claim 4] Vacuum insulation material characterized by at least one in said laminated film 
containing the cascade screen of the organic substance film and inorganic substance film which 
were formed on the support base material in the vacuum insulation material which enclosed heat 
insulation core material with the interior of the sheathing object which consists of a laminated 
film of two sheets which has gas barrier property, and carried out evacuation of the interior of a 
sheathing object. 

[Claim 5] Vacuum insulation material given in either of claims 4 to which one sheet located in an 
elevated-temperature side among said laminated films is characterized by including the 
ingredient of thermal reflection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is attached in a refrigerator, a low-temperature container, etc.. and relates 

to the vacuum insulation material which demonstrates adiabetic efficiency. 

[0002] 

[Description of the Prior Art] Various heat insulators are used from the former, as a heat insulator which was 
excellent in heat insulation property especially, adathermic core material is enclosed with the sheathing inside of 
the body, and the vacuum insulation material of a configuration of having carried out evacuation of the interior is 
used for the refrigerator or the low-temperature container. This sheathing object needs to be excellent in gas 
barrier property, in order to prevent invasion of the gas (air) from the outside and to hold the interior to a vacua 
for a long period of time. Then, in order to give high gas barrier property conventionally, the laminated film which 
contains metal aluminium foil with a thickness of about 7-1 5 micrometers as that of the gas barrier layer of a 
sheathing object has mainly been used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of such aluminum foil, it excelled in gas barrier 
property, but since the heat conductivity of aluminum itself was high, there was a problem that sufficient heat 
insulation property was not obtained by heat conduction [a heat bridge] which lets a sheathing object pass. The 
approach [JP,8-1 59376XI of using a stainless steel foil with comparatively small thermal conductivity etc. for 
the gas barrier layer of a sheathing object for the purpose of solution of this problem, the approach using the 
vacuum evaporationo film of aluminum, the ceramics, the approach [JPJ-1 13493 A end JP,8-1 52258 X! using 
the vacuum evaporationo film of glass, etc. are invented. 

[0004] However, since the still in addition stainless heat conductivity is high, the approach using a stainless steel 
foil etc. of reduction of a heat bridge is inadequate. Moreover, although the approach using aluminum, the 
ceramics, or the vacuum evaporationo film of glass could be enough for reduction of a heat bridge, since a 
pinhole and a crack existed in the vacuum evaporationo film, gas barrier property was inadequate, and it was 
impossible to have continued at a long period of time and to have maintained the interior of a sheathing object at 
a vacua. It is offering the vacuum insulation material by which the gas barrier property of a sheathing object is 
[ material ] high, it continues at a long period of time, the vacua inside a sheathing object is maintained [ this 
invention was made in view of such a situation, the place made into the purpose does not have migration of the 
heat which lets the sheathing object of vacuum insulation material pass, sufficient heat insulation property is 
obtained, and ], and heat insulation property's is maintained. 
[0005] 

[The means for solving invention] In the vacuum insulation material which invention according to claim 1 
enclosed heat insulation core material with the interior of the sheathing object which consists of a laminated film 
which has gas barrier property, and carried out evacuation of the interior of a sheathing otyect, it is the vacuum 
insulation material to which said laminated film is characterized by inducting the cascade screen of the organic 
substance film and inorganic substance film which were formed on the support base material. 
[0006] It is the vacuum insulation material according to claim 1 to which invention according to claim 2 is 
characterized by said organic substance film carrying out polymerization hardening of an electron ray or the 
ultraviolet-rays polymerization nature resin by the electron ray or ultraviolet rays. 

[0007] Invention according to claim 3 is vacuum insulation material according to claim 1 or 2 to which thickness 
of said inorganic substance film is characterized by 5nm or more being 500nm or less. 
[0008] In the vacuum insulation material which invention according to claim 4 enclosed heat insulation core 
material with the interior of the sheathing ottfeet which consists of a laminated Am of two sheets which has gas 
barrier property, and carried out evacuation of the interior of a sheathing o frj eol ft is the vacuum i 
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material to which at least one in said laminated film is characterized by including the cascade screen of the 
organic substance film and inorganic substance film which were formed on the support base material. 
[0009] Invention according to claim 5 is vacuum insulation material given in either of claims 4 to which one sheet 
located in an elevated-temperature side among said laminated films is characterized by including the ingredient 
of thermal reflection. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained to a detail using 
drawing. The heat insulation core material 5 is enclosed with the interior of the sheathing object 1 containing the 
laminated film which has gas barrier property, evacuation of the interior of a sheathing object is carried out, and 
the vacuum insulation material of this invention is characterized by including the cascade screen of said 
laminated film, the organic substance film 7, and the inorganic substance film 8. the laminated films 2 and 3 with 
which the vacuum insulation material of this invention has gas barrier property — since — from the becoming 
sheathing object — becoming — the last — the method seal of four — carrying out — the laminated film 4 
good also as vacuum insulation material which carries out ( drawing 1 } and has the gas barrier property of one 
sheet — since — it consists of a becoming sheathing object and the method seal of three is carried out to the 
last, and good ( drawing 2 ) also as vacuum insulation material. 

[001 1] The laminated film containing the cascade screen of the organic substance film of this invention and the 
inorganic substance film forms the cascade screen of the organic substance film and the inorganic substance 
film on a support base material at least As a support base material, polyethylene terephthalate (PET), 
polyethylenenaphthalate (PEN), Polyester, such as polybutylene terephthalate (PBT), polyethylene (PEX 
Poly defines, such as polypropylene (PP) and polystyrene (PS), Polyamtdes (PA), such as nylon 6 and Nylon 66, 
polyimide, Polyacrylate, a polyvinyl chloride (PVC), a polyvinyNdene chloride (PVDC), ft is no extending or the 
oriented film of polyvinyl alcohol (PVA), an ethylene-vinylalcohol copolymer (EVOH) f a polycarbonate (PCX 
polyether sulfone (PES), polymethylmethacrylates (PMMAX etc. and these copolymers. In advance of formation 
of the cascade screen of the organic substance film and the inorganic substance film, the front face of these 
support base materials does not interfere, even if surface treatment such as corona treatment flame treatment 
low-temperature plasma treatment and a chemical treatment is performed. Moreover, additives, such as an 
antistatic agent an ultraviolet ray absorbent a piasticizer, and lubricant may be contained in these plastic film rf 
needed. 

[0012] As inorganic substance film in this invention, metal aluminum (aluminum), an aluminum oxide (AlOx), 
Oxidation silicon (SiOx), a magnesium oxide (MgO), a calcium oxide (CaO), Titanium oxide (T102), a zirconium 
dioxide (Zr02), alumimium nitride (AIN), Titanium nitride (TiN), silicon nitride (Si3N4), acid aktmimium nitride 
(AlOxNy), The independent film of inorganic substances, such as acid silicon nitride (SiOxNy), acid titanium 
nitride (TiOxNy), an indium stannic acid ghost (ITO), and indium cerium oxide (ICO), or lite mixture film and 
cascade screen of two or more inorganic substances are used. Such inorganic substance film is formed of 
vacuum processes, such as a vacuum deposition method, the sputtering method, and chemical vapor deposition 
(CVD method). Moreover, although the thickness changes a little with classes of inorganic substance film, it is 
important that they are 5nm or more and 500nm or less. The inorganic substance prepared on the support base 
material as it is 5nm or less may become island shape, and may not become film-Hike, and when it is 500nm or 
more, it is because the film may break or it may separate from a support base material with own internal stress 
of film. Moreover, since a heat bridge may become large and heat insulation property may fall when the inorganic 
substance film is aluminum, it is important that it is especially 500nm or less. Moreover, if rt is extent which 
checks neither gas barrier property ability nor heat insulation property, even if other components are contained 
in such inorganic substance film, it will not interfere. 

[001 3] If the organic substance film in this invention is prepared for the purpose of making smooth irregularity of 
a support base material front face, intercepting the crack of the inorganic substance film, and propagation of a 
defect easing the internal stress in the inorganic substance film, protecting the inorganic substance film, etc. 
and accompanies these purposes, especially neither, such as the component a presentation and thickness, and 
the formation approach, will be limited. However, since the speed of a polymerization cure rate and aging after 
coating are unnecessary, it is desirable to stiffen the resin of ultraviolet rays or electron ray polymerization 
nature with ultraviolet rays or an electron ray. 

[0014] Specifically Isoamyl acrylate, laurylacrylate, stearyiacrylate, Butoxy ethyl acrylate, ethoxy diethylene- 
gfycol acrylate, Methoxy triethylene glycol acrylate, methoxy polyethytene-glycol acrylate, Methoxy dipropytene 
glycol acrylate, phenoxy ethyl acrylate, Phenoxy polyethylene-gtycol acrylate, phenol EO denaturation acrylate, 
Nonyl phenol EO denaturation acrylate, tetrahydrofurfuryl acrylate, 1S0B0 nil acrylate, 2-hydroxyethyi acrylate, 
2-hydroxypropyt acrylate, 2~hydroxy~3-?>herK>xyp^ 2-AKUNtftO ytexy ethyl succinic acid, 2* 

AKUFHRO ytoxy ethyl phthjKc acid, a 2-AKUHMO ytexy ettiyH2- hy*oxyethy l phttafe aofet Monofunctional 
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acrylate, such as 2-ethylhexyl carbitol acrylate and an N-vinyl-2^yrroHdone, Methyl methacrylate, athyi 
methacrylate, n-butyl methacrylate, Isobutyl methacrylate, 2-ethythexyl methacrylate, isodecyl mathacrylate, n- 
lauryl methacrylate. alkyl methacrylate. tridecyl methacrylate, n-stearyt methacrylate, methoxy ethylene glycol 
^methacrylate, Methoxy polyethylene-glycol methacrylate, cyclohexyl methacrylate, Tetrahydrofurfuryl 
methacrylate, benzyl methacrylate, Phenoxy ethyl methacrylate, ISOBO nil methacrylate, 2-hydroxyethyl 
methacrylate, 2-hydroxypropyt methacrylate, 2-hydroxy butyl methacrylate, Dimethylaminoethyl methacrylate, 
diethylamino ethyl methacrylate, A methacrylic acid, 2-METAKUfURO yloxy ethyl succinic acid, 2-meta-KURIRO 
yloxy ethylhexahydrophthalic acid, 2-meta-KURIRO yloxy ethyl-2-hydroxypropyl phthalate, Monofunctional 
methacrylate, such as glycWyl methacrylate, triethylene glycol diacrylate, Polyethylene~glycol diacrylate, 
neopentyl glycol diacryiate, 1 .6-hexanediol diacrytate, 1 .9-nonane cBol cRacrylate, Dimethylol tricyclodecane 
diacrylate, ethylene glycol dimethacrylate. Diethylene-glycol dimethacrylate, 1 .4-butanedBol dimethacrylate, 1 .6- 
hexanedioldimethacrylate, 1. 9-nonane dtol dimethacrylate, Acrylate and methacrylate of two organic functions, 
such as glycerol dimethacrylate and 2-hydroxy-3-AKURIRO yloxy propyl methacrylate, Trimethylolpropane 
triacrylate, pentaerythritol thoria KUWRE-TO, Pentaerythritol tetraacryiate, dipentaerythritol hexaacrylate, 
Trimethylolpropanetrimethacrylate, pentaerythritol thoria KUWRE-TOHEK1SA methylene dHsocyanate, 
Pentaerythritol thoria KURIRE-TOTORI range isocyanate, Pentaerythritol thoria KURIRE-TOISO holon 
diisocyanate, Dipentaerythritol hexaacrylate, a dipentaerythritol hexaacrylate caprdactone addition product. 
Although acrylate, methacrylate, etc. of three or more organic functions, such as a sorbitol hexa acrylate 
ethyleneoxide (EO) addition product are mentioned, it is not limited to these. 

[0015] Moreover, these acrylate and methacrylate may be used independently, and two or more may be mixed 
and used. Especially in the case of monofunctional acrylate or methacrylate, it mixes with the acrylate of two or 
more organic functions, or methacrylate, and is used. Moreover, an organic compound without other ultraviolet- 
rays hardenabitity and electron ray hardenability may be mixed, and you may use. 

[0016] since such organic substance film carries out polymerization hardening by irradiating ultraviolet rays and 
an electron ray, it is possible also for the membrane formation in a vacuum whose membrane formation rate 
does not need after treatment such as quick aging, and inHineHzing with the vacuum process for mixing of an 
impurity being avoided upwards and forming an inorganic substance is possible for it — etc. — it has the 
outstanding description. Moreover, although the thickness changes with the class of organic substance, the 
coating approaches, hardening means, etc., about 0.2-5.0 micrometers is suitable in general* When thinner than 
0.2 micrometers, it is because the organic substance film may not turn into continuation film, and when thicker 
than 5.0 micrometers, it is because stress starts the inorganic substance film and the foil of barrier property may 
be seen by hardening contraction of the organic substance film* 

[0017] After melting the desired organic substance and its mixture to a solvent and coating with approaches, 
such as gravure coating, as the membrane formation approach of such organic substance film, rt is also one 
approach to volatilize a solvent in oven etc., to irradiate ultraviolet rays and an electron ray subsequently, and to 
carry out polymerization hardening. Moreover, it can be said that it is the approach for which it was most 
suitable from irradiating ultraviolet rays after making it condense as liquid membrane on the base material which 
the desired organic substance and its mixture were evaporated in the vacuum, and was cooled, and an electron 
ray, carrying out polymerization hardening, and moreover the organic substance film of the desired presentation 
of a flash evaporation method as the evaporation-™ vacuum approach being easily obtained in this case at high 
speed. 

[0018] Moreover, especially a limit may not be in the buitt-up sequence or the number of layers of said organic 
substance film and inorganic substance film, two or more organic substance film and inorganic substance film 
may be the same, and ft may be another Moreover, the laminating of the stratum functionate of further others is 
carried out besides the organic substance film and the inorganic substance film, and it is good also as a 
laminated film. For example, in order to thrust and to raise reinforcement the laminating of the nylon etc. can be 
carried out 

[001 9] The number of the laminated films which have said gas barrier property which carries out a sheathing 
object configuration in this invention may be two, and it is desirable that the laminated film by the side of an 
elevated temperature contains the ingredient of thermal reflection in that case, and it is desirable that the 
laminated film by the side of low temperature contains the cascade screen of said organic substance film and 
inorganic substance film. As a thermal reflex ingredient a metallic foil etc. is mentioned, for example. If it does in 
this way, the heat from an elevated-temperature side is reflected and conduction of the heat by the side of low 
temperature can be reduced. 

[0020] Furthermore, it comes to carry out the laminating of the sealant layer 9 to which laminated films 2, 3, and 
4 become the outermost layer from the resin which has heart-seating nature, such as polyethylene, 
polypropylene, and an ethylene copolymer. The l aminating of such a asaiant layer is carried out by laminating the 
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fitm-ized ingredient through adhesives (not shown), or extruding the fused resin directly, 
[0021] Moreover, in order to use as vacuum insulation material of this invention, it is desirable as gas barrier 
property of said laminated films 2, 3, and 4 in oxygen transmittanoe and steam transmittance being 0.5 (cm3/m2. 
day) and below 0.1 (g/m2. day), respectively, and it is still more desirable in it being 0.1 (cm3/m2. day) and below 
0.05 (g/m2, day). 

[0022] The vacuum insulation material of this invention can be obtained by fining up with and vacuum-packing 
the adiathermic core material 4 by making into an inside the heat-sealing nature resin layer of a layered product 
which consists of such a configuration. The Plastic solid with which these adiathermic core materials fabricated 
powder such as a silica, and a pearlite, a calcium silicate, in the fixed configuration is used. 
[0023] 

[Example] Next, one concrete example is given and the vacuum insulation material of this invention is explained 
in more detail. 

[0024] The PET film [lumiler P60 Toray Industries make] with a <example 1> thickness of 12 micrometers was 
used as the base material 5, it coated with the acrylate monomer [triethytene glycol cfiacrytste] (henceforth, 
Act) so that the thickness after drying on the one side might be set to about 1 micrometer, and the organic 
substance film 7 was formed by irradiating the electron ray of the acceleration voltage of 120kV, and quantity- 
of-radiation lOMrad, and stiffening it Then, after having used electron ray heating type nottinff-up vacuum 
evaporationo equipment on this organic substance film 7, forming oxidation silicon (henceforth, SiOx) with a 
thickness of about 40nm and considering as the inorganic substance film 8, the low consistency polyethylene film 
with a thickness of 60 micrometers was laminated through polyester polyurethane system adhesives (not shown) 
on the inorganic substance film 8, it considered as the sealant layer 9, and the laminated film 4 of this invention 
was obtained Subsequently, facing each other and the circumference were heat sealed for sealant layer 9 
comrades of this laminated film, vacuum seal of the Plastic solid of a powder silica was carried out as heat 
insulation core material 5, and the vacuum insulation material shown in drawing 1 was obtained. The thermal 
conductivity measured in the gas barrier property [the oxygen transmission rate and thjft steam transmission 
rate] and this vacuum insulation material center section of the sheathing object of this jvacuum insulation 
material was shown in Table 1. 

[0025] Except having prepared the <example 2> organic substance film and the inorganic substance film like 
Ac1/SiOx/Ac1/SiOx/Ac1 sequentially from the base material side by the same thtckmjss as an example 1, and 
the approach, it is the same approach as an example 1, and the laminated film 4 of this {invention was obtained. 
Facing each other and the circumference were heat sealed for the sealant layers of thii laminated film, and the 
gas barrier property and the thermal conductivity of the vacuum insulation material which carried out vacuum 
seal and acquired the Plastic solid of a powder silica were measured like the example 1j The measurement result 
was shown in Table 1 . 

[0026] The PET film [lumiler P80 Toray Industries make] with a <exampie 3> thickness jof 12 micrometers was 
used as the base material 5, it coated with the acrylate monomer [tripropytene glycol diacrylate] (henceforth, 
Ac2) containing 5% of the weight of a photopolymerization initiator [the product made from IRGACURE 1 84 tiba 
SUPESHARUTI KEMIKARUZU] so that the thickness after drying on the one side might; be set to about 1 
micrometer, and the organic substance film 7 was formed by irradiating the ultraviolet r^ys of 120 mJ/cm2 and 
stiffening them. Then, after using electron ray heating type roiling-up vacuum evaporationo equipment as 
inorganic substance film 8 and forming metal aluminum (henceforth, aluminum) with a thickness of about 40nm 
on this organic substance film 7, the low consistency polyethylene film with a thickness of 60 micrometers was 
laminated through polyester polyurethane system adhesives (not shown) on the metal Aluminum film, it 
considered as the sealant layer 9, and the laminated film 4 of this invention was obtained Facing each other and 
the circumference were heat sealed for the sealant layers of this laminated film, and thp gas barrier property and 
the thermal conductivity of the vacuum insulation material which carried out vacuum seal and acquired the 
Plastic solid of a powder silica were measured like the example 1. The measurement result was shown in Table 1. 

[0027] Except having prepared the <example 4> organic substance film and the inorganic substance film like 
Ac2/aluminum/Ac2/aluminum/Ac2 sequentially from the base material side by the sams thickness as an 
example 3, and the approach, it is the same approach as an example 3, and the laminated film 4 of this invention 
was obtained. Facing each other and the circumference were heat sealed for the sealer t layers of this laminated 
film, and the gas barrier property and the thermal conductivity of the vacuum insulation material which carried 
out vacuum seal and acquired the Plastic solid of a powder silica were measured like the example 1. The 
measurement result was shown in Table 1. 

[0028] The PET film [lumiler P60 Toray Industries mak • J with a <exampte $> tNctaese W 1 2 micrometers was 
used as the base material 1 it ooeted with the aorylete mono me r kentaetythrttei thork 
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methylene di-isocyanate] (henceforth, Ac3) so thet the thickness after drying on the one side might be set to 
about 1 micrometer, and the organic substance film 7 was formed by irradiating the electron ray of the 
acceleration voltage of 120kV, and quantity-of-radiation lOMrad, and stiffening it Then, after using the cBrect- 
current magnetron type rolling-up sputtering system as inorganic substance film 8 and forming an indium cerium 
oxide (henceforth, ICO) with a thickness of about 50nm on this organic substance film 7, the low consistency 
polyethylene film with a thickness of 60 micrometers was laminated through polyester potyurethane system 
adhesives (not shown) on this oxide film, it considered as the sealant layer 9. and the laminated film 4 of this 
invention was obtained. Facing each other and the circumference were heat sealed for the sealant layers of this 
laminated film, and the gas barrier property and the thermal conductivity of the vacuum insulation material which 
carried out vacuum seal and acquired the Plastic solid of a powder silica were measured (ike the example 1. The 
measurement result was shown in Table 1 . 

[0029] Except having prepared the <example 6> organic substance film and the inorganic substance film like 
Ac3/ICO/Ac3/lCO/Ac3 sequentially from the base material side by the same thickness as an example 5, and 
the approach, it is the same approach as an example 5, and the laminated film 4 of this invention was obtained. 
Facing each other and the circumference were heat sealed for the sealant layers of this laminated film, and the 
gas barrier property and the thermal conductivity of the vacuum insulation material which carried out vacuum 
seal and acquired the Plastic solid of a powder silica were measured like the example 1] The measurement result 
was shown in Table 1 . j 

[0030] The PET film [lumiler P60 Toray Industries make] with a <example 7> thickness of 12 micrometers was 
used as the base material, on the one side, by the same approach as an example 3, the vacuum evaporationo 
layer of metal aluminum (aluminum) with a thickness of about 40nm was prepared, the low consistency 
polyethylene film with a thickness of 60 micrometers was laminated through polyester pdyurethane system 
adhesives (not shown) on it, it considered as the sealant layer, and the laminated film 2 by the side of an 
elevated temperature was obtained Except having prepared the organic substance film and the inorganic 
substance film tike Ac1/SiOx/Ac1/SiOx/Ac1 sequentially from the base material side by the same thickness as 
an example 1, and the approach By the same approach as an example 1, the vacuum insulation material which 
obtained the laminated film 3 by the side of the low temperature of this invention and which ranks second, heat 
seals facing each other and the circumference for sealant layer 9 comrades of these lairwnated films 2 and 3, 
carries out vacuum seal of the Plastic solid of a powder silica as heat insulation core material 5, and is shown in 
drawing 2 was obtained The thermal conductivity measured in the gas barrier property [the oxygen transmission 
rate and the steam transmission rate] and this vacuum insulation material center section of the sheathing object 
of this vacuum insulation material was shown in Table 1. 

[0031] The PET film [lumiler P60 Toray Industries make] with a <example 1 of comperi4on> thickness of 12 
micrometers was used as the base material, on the one side, by the same approach as an example 1, the 
oxidation silicon layer (SiOx) with a thickness of about 40nm was prepared, the low consistency polyethylene film 
with a thickness of 60 micrometers was laminated through polyester pdyurethane system adhesives (not shown) 
on it it considered as the sealant layer, and the layered product was obtained Facing each other and the 
circumference were heat sealed for the sealant layers of this layered product, and the i fas barrier property and 
the thermal conductivity of the vacuum insulation material which carried out vacuum seal and acquired the 
Plastic solid of a powder silica were measured like the example 1. The measurement result was shown in Table 1. 

[0032] The PET film [lumiler P60 Toray Industries make] with a <exampte 2 of comparison thickness of 12 
micrometers was used as the base material, on the one side, by the same approach as an example 3, the vacuum 
evaporationo layer of metal aluminum (aluminum) with a thickness of about 40nm was prepared, the low 
consistency polyethylene film with a thickness of 60 micrometers was laminated through polyester pdyurethane 
system adhesives (not shown) on it it considered as the sealant layer, and the layered product was obtained. 
Facing each other and the circumference were heat sealed for the sealant layers of thii layered product and the 
gas barrier property and the thermal conductivity of the vacuum insulation material which carried out vacuum 
seal and acquired the Plastic solid of a powder silica were measured like the example 1 J The measurement result 
was shown in Table 1 . 

[0033] The PET film [lumiler P60 Toray Industries make] with a <example 3 of comparison> thickness of 12 
micrometers was used as the base material, on the one side, by the same approach as jut example 5, about 50nm 
indium cerium oxide layer (ICO) was prepared the low consistency polyethylene film with a thickness of 60 
micrometers was laminated through polyester pdyurethane system adhesives (not shown) on it it considered as 
the sealant layer, and the layered product was obtained. Facing each other and the circumference were heat 
sealed for the sealant layers of this layered product and the fas barrier property and the thermal conductivity of 
the vacuum insulation material which carried out vacuum seel and s ec ur e d the Pteetic leHd of a powder silica 
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were measured like the example 1. The measurement result was shown in Table 1, 

[0034] The PET film [lumiler P60 Toray Industries make] with a <exampte 4 of comparison> thickness of 12 



lene glycol 
at the one side, and 
| of 120kV. and quantity- 
»ss of 60 micrometers 
layer, it considered 



micrometers was used as the base material, and it coated with the acrytate monomer I 
^diacrylate] (Ac1) so that the thickness after desiccation might be set to about 1 mic 
the polymer layer was formed by irradiating the electron ray of the acceleration 
of-radiation 10Mrad, and stiffening it The low consistency polyethylene film with a thic 
was laminated through polyester polyurethane system adhesives (not shown) on the ac 
as the sealant layer, and the layered product was obtained Facing each other and the circumference were heat 
sealed for the sealant layers of this layered product and the gas barrier property and tijie thermal conductivity of 
the vacuum insulation material which carried out vacuum seal and acquired the Plastic solid of a powder silica 
were measured like the example 1. The measurement result was shown in Table 1. 

[0035] The PET film [lumiler P60 Toray Industries make] with a <example 5 of comparison> thickness of 12 
micrometers was used as the base material, and it coated with the acrylate monomer [tripropylene glycol 
diacrylate] (Ac2) containing 5% of the weight of a photopolymerization initiator [the product made from 
IRGACURE 184 tiba SUPESHARUTI KEM1KARUZU] so that the thickness after desiccation might be set to 
about 1 micrometer at the one side, and the polymer layer was formed by irradiating the ultraviolet rays of 120 
mJ/cm2 and stiffening them. Then, the low consistency polyethylene film with a thickness of 60 micrometers 
was laminated through polyester polyurethane system adhesives (not shown) on this acrylate layer, it considered 
as the sealant layer, and the layered product was obtained. Facing each other and the circumference were heat 
sealed for the sealant layers of this layered product and the gas barrier property and tijie thermal conductivity of 
the vacuum insulation material which carried out vacuum seal and acquired the Plastic jsottd of a powder silica 
were measured like the example 1. The measurement result was shown in Table 1. 

[0036] The PET film [lumiler P60 Toray Industries make] with a <exampJe 6 of compari^on> thickness of 12 
micrometers was used as the base material, and it coated with the acrylate monomer fyentaerythritol thoria 
KURIRE-TOHEKISA methylene dHsocyanate] (Ac3) so that the thickness after desiccation might be set to 
about 1 micrometer at the one side, and the polymer layer was formed by irradiating the electron ray of the 
acceleration voltage of 120kV, and quantity-of-radiation 10Mrad T and stiffening it Then, the low consistency 
polyethylene film with a thickness of 60 micrometers was laminated through polyester polyurethane system 
adhesives (not shown) on this acrylate layer, it considered as the sealant layer, and the layered product was 
obtained Facing each other and the circumference were heat sealed for the sealant layers of this layered 
product and the gas barrier property and the thermal conductivity of the vacuum insulation material which 
carried out vacuum seal and acquired the Plastic solid of a powder silica were measured like the example 1. The 
measurement result was shown in Table 1. 

[0037] The PET film [lumiler P60 Toray Industries make] with a <exampie 7 of comparujon> thickness of 12 
micrometers was used as the base material, through polyester polyurethane system ameeives (not shown), 
metal aluminium foil with a thickness of 7 micrometers was laminated on that one side, it was followed, on this 
metal aluminium foil, the low consistency polyethylene film with a thickness of 60 micrometers was laminated 
using the same adhesives, it considered as the sealant layer, and the layered product was obtained. Facing each 
other and the circumference were heat sealed for the sealant layers of this layered product and the gas barrier 
property and the thermal conductivity of the vacuum insulation material which carried out vacuum seal and 
acquired the Plastic solid of a powder silica were measured like the example 1. The measurement result was 
shown in Table 1. 
[0038] 
[Table 1] 
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vacuum insulation material at a high degree of vacuum by using the laminated film whicji has the gas barrier 
property containing the cascade screen of the organic substance film and the inorganic substance film on a 
support base material as a sheathing object of vacuum insulation material, the sheathing object which has 
indispensable high gas barrier property was acquired, and there is no heat conduction by the heat bridge, and the 
vacuum insulation material which has high heat insulation property was obtained. Moreover, although the result 
shown in the examples 1-3 of a comparison and the examples 4-6 of a comparison wad a thing at the time of 
using only the inorganic substance film and the organic substance film as a laminated film, respectively, with 
these sheathing objects, the gas barrier property as a case of an example was not obtained. Since the organic 
substance film had hardly contributed to improvement in gas barrier property especially in the case of the 
examples 4-6 of a comparison, the degree of vacuum inside vacuum insulation material was low from the start, 
and early thermal conductivity was [ / else ] also high, Moreover, although sufficient gas barrier property was 
obtained even if this sheathing object compared with the thing of an example, although the result shown in the 
example 7 of a comparison was a thing at the time of using metal aluminium foil as gas barrier property, in the 
vacuum insulation material using this sheathing object, high heat insulation property was not obtained by heat 
conduction by the heat bridge, 
[0040] 

[Effect of the Invention] In the vacuum insulation material to which heat insulation core material was enclosed 
with the sheathing inside of the body which consists of a laminated film which has gas barrier property according 
to this invention as stated above, and evacuation of the interior of a sheathing object Was carried out When said 
laminated film contains the cascade screen of the organic substance film and inorganic substance film which 
were formed on the support base material The gas barrier property of a sheathing object is high, it continues at 
a long period of time, the vacua inside a sheathing object is maintained [ then is no migration of the heat which 
lets the sheathing object of vacuum insulation material pass sufficient heat insulation property is obtained, and ], 
and the vacuum insulation material by which heat insulation property is maintained can Ibe offered. 
[0041] 
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[Field of the Invention] This invention is attached in a refrigerator, a low-temperature c 
to the vacuum insulation material which demonstrates adiabatic efficiency. 


ontainer, etc., and relates 
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PRIOR ART 



[Description of the Prior Art} Various heat insulators are used from the former, as a heat insulator which was 
excellent in heat insulation property especially, adiathermic core material is enclosed with the sheathing inside of 
the body, and the vacuum insulation material of a configuration of having carried out evacuation of the interior is 
used for the refrigerator or the low-temperature container. This sheathing object needs to be excellent in gas 
barrier property, in order to prevent invasion of the gas (air) from the outside and to hojld the interior to a vacua 
for a long period of time. Then, in order to give high gas barrier property conventionally, the laminated film which 
contains metal aluminium foil with a thickness of about 7-15 micrometers as that of th4 gas barrier layer of a 
sheathing object has mainly been used 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the vacuum insulation material to which heat insulation core material was enclosed 
with the sheathing inside of the body which consists of a laminated film which has gas barrier property according 
to this invention as stated above, and evacuation of the interior of a sheathing object was carried out When said 
laminated film contains the cascade screen of the organic substance film and inorganic substance film which 
were formed on the support base material The gas barrier property of a sheathing object is high, it continues at 
a long period of time, the vacua inside a sheathing object is maintained [ there is no migration of the heat which 
lets the sheathing object of vacuum insulation material pass sufficient heat insulation property is obtained, and ], 
and the vacuum insulation material by which heat insulation property is maintained can be offered. 
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. 1 

[Problem(s) to be Solved by the Invention] However, in the case of such aluminum foil, h excelled in gas barrier 
property, but since the heat conductivity of aluminum itself was high, there was a problem that sufficient heat 
insulation property was not obtained by heat conduction [a heat bridge] which lets a sheathing object pass. The 
approach [ JP, 8-1 59376 .A] of using a stainless steel foil with comparatively small thermal conductivity etc. for 
the gas barrier layer of a sheathing object for the purpose of solution of this problem, the approach using the 
vacuum evaporationo film of aluminum, the ceramics, the approach [JP.7-1 13493,A and JP,8-152258,A] using 
the vacuum evaporationo film of glass, etc. are invented. 

[0004] However, since the still in addition stainless heat conductivity is high, the approach using a stainless steel 
foil etc. of reduction of a heat bridge is inadequate. Moreover, although the approach using aluminum, the 
ceramics, or the vacuum evaporationo film of glass could be enough for reduction of a heat bridge, since a 
pinhole and a crack existed in the vacuum evaporationo film, gas barrier property was inadequate, and it was 
impossible to have continued at a long period of time and to have maintained the interior of a sheathing object at 
a vacua. It is offering the vacuum insulation material by which the gas barrier property of a sheathing olyect is 
[ material ] hi#i, it continues at a long period of time, the vacua inside a sheathing object is maintained [ this 
invention was made in view of such a situation, the place made into the purpose does not have migration of the 
heat which lets the sheathing object of vacuum insulation material pass, sufficient heat! insulation property is 
obtained, and ], and heat insulation property's is maintained. 
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MEANS 



[The means for solving invention] In the vacuum insulation material which invention according to claim 1 




isists of a laminated film 
object it is the vacuum 
screen of the organic 
erial. 
ing to claim 2 is 
electron ray or the 



or 2 to which thickness 




including the ingredient 



enclosed heat insulation core material with the interior of the sheathing object which 
which has gas barrier property, and carried out evacuation of the interior of a sheathtr 
insulation material to which said laminated film is characterized by including the cascac 
substance film and inorganic substance film which were formed on the support base 
[0006] ft is the vacuum insulation material according to claim 1 to which invention ac 
characterized by said organic substance film carrying out polymerization hardening of i 
ultraviolet-rays polymerization nature resin by the electron ray or ultraviolet rays. 
[0007] Invention according to claim 3 is vacuum insulation material according to claim 1 
of said inorganic substance film is characterized by 5nm or more being 500nm or less. 
[0008] In the vacuum insulation material which invention according to claim 4 enclosed Iheat insulation core 
material with the interior of the sheathing otyect which consists of a laminated film of tjtfo sheets which has gas 
barrier property, and carried out evacuation of the interior of a sheathing object it is the vacuum insulation 
material to which at least one in said laminated film is characterized by including the cascade screen of the 
organic substance film and inorganic substance film which were formed on the support bmsm material. 
[0009] Invention according to claim 5 is vacuum insulation material given in either of claims 4 to which one sheet 
located in an elevated-temperature side among said laminated films is characterized 
of thermal reflection. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestait of 1 operation of this invention is explained to a detail using 
drawing. The heat insulation core material 5 is enclosed with the interior of the sheathing object 1 containing the 
laminated film which has gas barrier property, evacuation of the interior of a sheathing object is carried out and 
the vacuum insulation material of this invention is characterized by including the cascade screen of said 
laminated film, the organic substance film 7, and the inorganic substance film 8. the laminated films 2 and 3 with 
which the vacuum insulation material of this invention has gas barrier property — since — from the becoming 
sheathing object — becoming — the last — the method seal of four — carrying out — | the laminated film 4 
good also as vacuum insulation material which carries out ( drawing 1 ) and has the gas barrier property of one 
sheet — since — it consists of a becoming sheathing otyect and the method seal of three is carried out to the 
last and good ( drawing 2 ) also as vacuum insulation material. 

[001 1] The laminated film containing the cascade screen of the organic substance film rf this invention and the 
inorganic substance film forms the cascade screen of the organic substance film and the inorganic substance 
film on a support base material at least As a support base material* polyethylene terepi ithalate (PET), 
polyethylenenaphthalate (PEN), Polyester, such as polybutylene terephthalate (PBT), polyethylene (PE). 
Polyolefines, such as polypropylene (PP) and polystyrene CPS), Polyamtdes (PA), such a s nylon 6 and Nylon 66, 
polyimide, Polyacrylate, a polyvinyl chloride (PVC), a polyvinylidene chloride (PVDC), It is no extending or the 
oriented film of polyvinyl alcohol (PVA) P an ethylene-vinylalcohol copolymer (EVOH), a polycarbonate (PC), 
polyether sulfone (PES), polymethylmethacrylates (PMMA) t etc. and these copolymers, n advance of formation 
of the cascade screen of the organic substance film and the inorganic substance film, t ie front face of these 
support base materials does not interfere, even if surface treatment such as corona treatment flame treatment 
low-temperature plasma treatment and a chemical treatment is performed. Moreover, iddrtives, such as an 
antistatic agent an ultraviolet ray absorbent a plasticizer, and lubricant may be contaiijied in these plastic film if 
needed. 

[0012] As inorganic substance film in this invention, metal aluminum (aluminum), an aluminum oxide (AlOx), 
Oxidation silicon (SiOx), a magnesium oxide (MgO), a calcium oxide (CaO), Titanium oxk e (Tt02), a zirconium 
dioxide (ZK>2). alumtmtum nitride (AINX Titanium nitride (TiM), silicon nitride (Si3N4). aei d alumimium nitride 
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film is formed of 

vapor deposition 
substance film, it is 
on the support base 
when it is 500nm or 
own internal stress 



(AlOxNyX The independent film of inorganic substances, such as acid silicon nitride (SKpxNy), acid titanium 
tiitride (TiOxNy), an indium stannic acid ghost (ITO), and indium cerium oxide (ICO), or ^he mixture film and 
cascade screen of two or more inorganic substances are used. Such inorganic 
vacuum processes, such as a vacuum deposition method, the sputtering method, and 
(CVD method). Moreover, although the thickness changes a little with classes of mc 
important that they are 5nm or more and 500nm or less. The inorganic substance \ 
material as it is 5nm or less may become island shape, and may not become film-like, 
more, it is because the film may break or it may separate from a support base material | 

of film. Moreover, since a heat bridge may become large and heat insulation property mky fall when the inorganic 
substance film is aluminum, it is important that it is especially 500nm or less. Moreover] if it is extent which 
checks neither gas barrier property ability nor heat insulation property, even if other components are contained 
in such inorganic substance film, rt will not interfere. 

[0013] If the organic substance film in this invention is prepared for the purpose of making smooth irregularity of 
a support base material front face, intercepting the crack of the inorganic substance filfa, and propagation of a 
defect easing the internal stress in the inorganic substance film, protecting the inorganic substance film, etc. 
and accompanies these purposes, especially neither, such as the component, a presentation and thickness, and 
the formation approach, will be limited. However, since the speed of a polymerization cure rate and aging after 
coating are unnecessary, it is desirable to stiffen the resin of ultraviolet rays or electroji ray polymerization 
nature with ultraviolet rays or an electron ray. 

[0014] Specifically Isoamyt acrylate, laurylacrylate, stearytacrylate, Butoxy ethyl acrylate, ethoxy Methylene- 
glycol acrylate, Methoxy Methylene glycol acrylate, methoxy polyethytene-gtycd acrylate, Methoxy dipropylene 
glycol acrylate, phenoxy ethyl acrylate, Phenoxy polyethylene-gtycol acrylate, phenol EO denaturation acrylate, 
Nonyl phenol EO denaturation acrylate, tetrahydrofurfuryl acrylate, ISOBO nil acrylate, |2-hydroxyethyl acrylate, 
2-hydroxypropyl acrylate, 2-hydroxy-3-phenoxypropylacrylate, 2-AKURIRO ytoxy ethyl succinic acid, 2- 
AKURIRO yloxy ethyl phthalic acid, a 2-AKURIRO yloxy ethyH2-hydroxyethyl phthalic acid, Monofunctional 
acrylate, such as 2-ethylhexyt carbitol acrylate and an N-vinyl-2-pyrrolidone, Methyl methacrylate, ethyl 
methacrylate, n-butyl methacrylate, Isobutyl methacryiate, 2-ethylhexyl methacrylate, ijsodecyl methacrylate, n- 
lauryl methacrylate, alkyt methacrylate, tridecyl methacrylate, n-stearyi methacrylate, methoxy ethylene glycol 
methacrylate, Methoxy poly ethylene-glycol methacrylate, cyclohexyl methacrylate, Tetrahydrofurfuryl 
methacrylate, benzyl methacrylate, Phenoxy ethyl methacrylate, ISOBO nil methacrylate, 2-hydroxyethyl 
methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxy butyl methacrylate, Dimethylanhinoethyi methacrylate, 
diethylamino ethyl methacrylate, A methacrytic acid, 2-MET AKURIRO yloxy ethyl succinic acid, 2-meta-KURIRO 
yloxy ethylhexahydrophthalic acid, 2-meta-KURIRO yloxy ethyl-2-hydroxypropyl phthalate, Monofunctional 
methacrylate, such as glycidyl methacrylate, triethytene glycol diacrylate, Polyethylene-glycol diacrylate, 
neopentyl glycol diacrylate, 1 .6-hexanediol cKacrylate, 1 .9-nonane (£ol diacrylate, Dimetnylol tricyclodecane 
diacrylate, ethylene glycol cfimethacrylate, Diethylene-glycol dimethacrylate, 1 .4-butanediol dimethacrylate, 1.6- 
hexanedioldi methacrylate, 1 .9-nonane diol dimethacrylate, Acrylate and methacrylate of two organic functions, 
such as glycerol dimethacrylate and 2-hydroxy~3-AKURIRO yloxy propyl methacrylate, j Trimethylolpropane 
triacrylate, pentaerythritol thoria KURIRE-TO, Pentaerythritol tetraacrytate, dtpentaeryfhritoi hexaacrylate, 
Trimethylolpropanetrimethacrylate, pentaerythritol thoria KURfflE-TOHEKISA methylene dHsocyanate, 
Pentaerythritol thoria KURIRE-TOTORI range isocyanate, Pentaerythritol thoria KURIR^-TOISO holon 
diisocyanate, Oipentaerythritol hexaacrylate, a dipentaerythritol hexaacrylate caprolactPne addition product 
Although acrylate, methacrylate, etc. of three or more organic functions, such as a sorbitol hexa acrylate 
ethyleneoxide (EO) addition product, are mentioned, it is not limited to these. 

[0015] Moreover, these acrylate and methacrylate may be used independently, and two or more may be mixed 
and used. Especially in the case of monofunctional acrylate or methacrylate, it mixes with the acrylate of two or 
more organic functions, or methacrylate, and is used. Moreover, an organic compound without other ultra violet- 
rays hardenability and electron ray hardenabilfty may be mixed, and you may use. 

[0016] since such organic substance film carries out polymerization hardening by irradiating ultraviolet rays and 
an electron ray, it is possible also for the membrane formation in a vacuum whose membrane formation rate 
does not need after treatment, such as quick aging, and irHineHzing with the vacuum process for mixing of an 
impurity being avoided upwards and forming an inorganic substance is possible for it — etc. — it has the 
outstanding description. Moreover, although the thickness changes with the class of organic substance, the 
coating approaches, hardening means, etc., about 0.2-5.0 micrometers is suitable in general. When thinner than 
0.2 micrometers, it is because the organic substance film may not turn into continuation film, and when thicker 
than 5.0 micrometers, it is because stress starts the inorganic subs tan c e film and the fid of barrier property may 
be seen by hardening oontmction of the organic subetanoe fUm. 
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ich it was most 
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in this case at high 



[001 7] After melting the desired organic substance and its mixture to a solvent and 
*uch as gravure coating, as the membrane formation approach of such organic si 
approach to volatilize a solvent in oven etc., to irradiate ultraviolet rays and an 
scarry out polymerization hardening. Moreover, it can be said that it is the approach for 
suitable from irradiating ultraviolet rays after making it condense as liquid membrane 
the desired organic substance and its mixture were evaporated in the vacuum, and w 
ray, carrying out polymerization hardening, and moreover the organic substance fHm of 
of a flash evaporation method as the evaporation-in vacuum approach being easily 
speed. 

[0018] Moreover, especially a limit may not be in the built-up sequence or the number ipf layers of said organic 
substance film and inorganic substance film, two or more organic substance film and inorganic substance film 
may be the same, and it may be another. Moreover, the laminating of the stratum functionate of further others is 
carried out besides the organic substance film and the inorganic substance film, and it is good also as a 
laminated film. For example, in order to thrust and to raise reinforcement, the laminating of the nylon etc. can be 
carried out. 

[0019] The number of the laminated films which have said gas barrier property which carries out a sheathing 
object configuration in this invention may be two, and it is desirable that the laminated film by the side of an 
elevated temperature contains the ingredient of thermal reflection in that case, and it is desirable that the 
laminated film by the side of low temperature contains the cascade screen of said organic substance film and 
inorganic substance film. As a thermal reflex ingredient, a metallic foil etc. is mentioned for example. If it does in 
this way, the heat from an elevated-temperature side is reflected and conduction of the heat by the side of low 
temperature can be reduced. 

[0020] Furthermore, it comes to carry out the laminating of the sealant layer 9 to which laminated films 2, 3, and 
4 become the outermost layer from the resin which has heat-sealing nature, such as polyethylene, 
polypropylene, and an ethylene copolymer The laminating of such a sealant layer is carried out by laminating the 
film-ized ingredient through achesives (not shown), or extruding the fused resin (firectty. 
[0021] Moreover, in order to use as vacuum insulation material of this invention, it is desirable as gas barrier 
property of said laminated films 2, 3, and 4 in oxygen transmittance and steam transmittance being 0.5 (cm3/m2, 
day) and below 0.1 (g/m2, day), respectively, and it is still more desirable in it being 0.1 1(cm3/m2, day) and below 
0.05 (g/m2, day), 

[0022] The vacuum insulation material of this invention can be obtained by filling up 
the adiathermic core material 4 by making into an inside the heat-sealing nature resin 
which consists of such a configuration. The Plastic solid with which these adiathermic 
powder, such as a silica, and a peariite, a calcium silicate, in the fixed configuration is 




and vacuum-packing 
of a layered product 
materials fabricated 
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[Example] Next, one concrete example is given and the vacuum insulation material of ti 

in more detail. 

[0024] The PET film [lumiler P60 Toray Industries make] with a <examp(e 1> thickness 
used as the base material 5, it coated with the acrylate monomer [Methylene glycol cHs 
AcD so that the thickness after drying on the one side might be set to about 1 microm 
substance film 7 was formed by irradiating the electron ray of the acceleration voltage 
of-radiation 10Mrad v and stiffening it Then, after having used electron ray heating type 
evaporationo equipment on this organic substance film 7, forming oxidation silicon (hen< 
thickness of about 40nm and considering as the inorganic substance film 8, the low con 
with a thickness of 60 micrometers was laminated through polyester polyurethane sysfc 
on the inorganic substance film 8, it considered as the sealant layer 9, and the laminate 
was obtained. Subsequently* facing each other and the circumference were heat sealec 


lis invention is explained 

of 12 micrometers was 
cryiate] (henceforth, 
eter, and the organic 
of 120kV, and quantity- 
rolling-up vacuum 
teforth, SiOx) with a 
sistency polyethylene film 
>m adhesives (not shown) 
d film 4 of this invention 
for sealant layer 9 



insulation core material 5, and the vacuum insulation material shown in drawing 1 was obtained. The thermal 
conductivity measured in the gas barrier property [the oxygen transmission rate and th» steam transmission 
rate] and this vacuum insulation material center section of the sheathing object of this vacuum insulation 
material was shown in Table 1 . 

[0025] Except having prepared the <example 2> organic substance film and the inorganic substance film like 
Ac1/SiOx/Ac1/SiOx/Ac1 sequentially from the base material side by the same thickness as an example 1, and 
the approach, it is the same approach as an example 1, and the laminated film 4 of this invention was obtained. 
Facing each other and the circumference were heat sealed for the sealant layers of thii* laminated film, and the 
gas barrier property and the thermal conductivity of the vacuum insulation material which carried out vacuum 
seal and acquired the Plastic solid of a powder silica were measured like the example 1 
was shown in Table 1. 

[0026] The PET film [lumiler P60 Toray Industries make] with a <examp!e 3> thickness 
used as the base material 5, it coated with the acrylate monomer [tripropylene glycol diacrytate] (henceforth, 
Ac2) containing 5% of the weight of a photopolymerization initiator [the product made from IRGACURE 184 tiba 
SUPESH ARUTI KEMIKARUZU] so that the thickness after (frying on the one side might) be set to about 1 
micrometer, and the organic substance film 7 was formed by irradiating the ultraviolet nys of 120 mj/cm2 and 
stiffening them. Then, after using electron ray heating type rollmg-up vacuum evaporationo equipment as 
inorganic substance film 8 and forming metal aluminum (henceforth, aluminum) with a thickness of about 40nm 
on this organic substance film 7, the low consistency polyethylene film with a thickness of 60 micrometers was 
laminated through polyester polyurethane system adhesives (not shown) on the metal aluminum film, it 
considered as the sealant layer 9, and the laminated film 4 of this invention was obtained. Facing each other and 
the circumference were heat sealed for the sealant layers of this laminated film, and tho gas barrier property and 
the thermal conductivity of the vacuum insulation material which carried out vacuum seal and acquired the 
Plastic solid of a powder silica were measured like the example 1. The measurement result was shown in Table 1. 



The measurement result 



of 12 micrometers was 



[0027] Except having prepared the <example 4> organic substance film and the inorganic 
Ac2/aluminum/Ac2/aluminum/Ac2 sequentially from the base material side by the sams 
example 3, and the approach, it is the same approach as an example 3, and the laminate d 
was obtained. Facing each other and the circumference were heat sealed for the seeiarrt 
film, and the gas barrier property and the thermal conductivity of the vacuum insulation 
out vacuum seal and acquired the Plastic solid of a powder silica were measured like the 
measurement result was shown in Table 1 . 



substance film like 
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[0028] The PET film [lumiler P60 Toray Industries make] with a <exampie 5> thickness of 12 micrometers was 
used as the base material 5, it coated with the acryiate monomer [pentaerythritol thoria KURIRE-TOHEKISA 
methylene dHsocyanate] (henceforth, Ac3) so that the thickness after drying on the o^e side might be set to 
about 1 micrometer, and the organic substance film 7 was formed by irradiating the electron ray of the 
acceleration voltage of 120kV, and quanttty-of-radiation 10Mrad. and stiffening it Then, after using the direct- 
current magnetron type rolling-up sputtering system as inorganic substance film 8 and | 
oxide (henceforth, ICO) with a thickness of about 50nm on this organic substance film 
polyethylene film with a thickness of 60 micrometers was laminated through polyester | 
adhesives (not shown) on this oxide film, it considered as the sealant layer 9, and the 
invention was obtained. Facing each other and the circumference were heat sealed for ] 
laminated film, and the gas barrier property and the thermal conductivity of the vac 

carried out vacuum seal and acquired the Plastic solid of a powder silica were measured like the example 1. 
measurement result was shown in Table 1. 

[0029] Except having prepared the <example 6> organic substance film and the inorganic substance film like 
Ac3/ICO/Ac3/ICO/Ac3 sequentially from the base material side by the same thicknes s as an example 5, and 
the approach, it is the same approach as an example 5, and the laminated film 4 of this invention was obtained. 
Facing each other and the circumference were heat sealed for the sealant layers of thi j laminated film, and the 
gas barrier property and the thermal conductivity of the vacuum insulation material which carried out vacuum 
seal and acquired the Plastic solid of a powder silica were measured like the example If The measurement result 
was shown in Table 1. 

[0030] The PET film [lumiler P60 Toray Industries make] with a <example 7> thickness of 12 micrometers was 
used as the base material, on the one side, by the same approach as an example 3, the vacuum evaporation© 
layer of metal aluminum (aluminum) with a thickness of about 40nm was prepared, the l >w consistency 
polyethylene film with a thickness of 60 micrometers was laminated through polyester polyurethane system 
adhesives (not shown) on it, it considered as the sealant layer, and the laminated film 2 by the side of an 
elevated temperature was obtained. Except having prepared the organic substance film and the inorganic 
substance film like Ac1/SiOx/Ac1/SiOx/Ac1 sequentially from the base material side by the same thickness as 
an example 1, and the approach By the same approach as an example 1, the vacuum initiation material which 
obtained the laminated film 3 by the side of the low temperature of this invention and which ranks second, heat 
seals facing each other and the circumference for sealant layer 9 comrades of these laninated films 2 and 3, 
carries out vacuum seal of the Plastic solid of a powder silica as heat insulation core material 5, and is shown in 
drawing 2 was obtained. The thermal conductivity measured in the gas barrier property [the oxygen transmission 
rate and the steam transmission rate] and this vacuum insulation material center section of the sheathing object 
of this vacuum insulation material was shown in Table 1 . 

[0031] The PET film [lumiler P60 Toray Industries make] with a <exampte 1 of comparison> thickness of 12 
micrometers was used as the base material, on the one side, by the same approach as 
oxidation silicon layer (SiOx) with a thickness of about 40nm was prepared, the low consistency polyethylene film 
with a thickness of 60 micrometers was laminated through polyester pdyurethane eystom adhesives (not shown) 
on it it considered as the sealant layer, and the layered product was obtained Facing each other and the 
circumference were heat sealed for the sealant layers of this layered product, ami the jtas barrier property and 
the thermal conductivity of the vacuum insulation material which carried out vacuum si el and acquired the 
Plastic solid of a powder silica were measured like the example 1. The measurement reitutt was shown in Table 1. 

comparison> 



[0032] The PET film [lumiler P60 Toray Industries make] with a <exampte 2 of 
micrometers was used as the base material, on the one side, by the same approach as 
evaporation© layer of metal aluminum (aluminum) with a thickness of about 40nm was 
consistency polyethylene film with a thickness of 60 micrometers was laminated through 
system adhesives (not shown) on it, it considered as the sealant layer, and the layered 
Facing each other and the circumference were heat sealed for the sealant layers of thii 
gas barrier property and the thermal conductivity of the vacuum insulation material which 
seal and acquired the Plastic solid of a powder silica were measured like the example 1 
was shown in Table 1 . 

[0033] The PET film [lumiler P60 Toray Industries make] with a <example 3 of 
micrometers was used as the base material, on the one side, by the same approach as 
indium cerium oxide layer (ICO) was prepared, the low consistency polyethylene film 
micrometers was laminated throutfi polyester potyurethane system adhesives (net eho^n) 
the sealant layer, and the layered product wee 
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sealed for the sealant layers of this layered product and the gas barrier property and t^ie thermal conductivity of 
the vacuum insulation material which carried out vacuum seal and acquired the Plastic Mid of a powder silica 
were measured like the example 1. The measurement result was shown in Table 1. 

■[0034] The PET film [lumiler P60 Toray Industries make] with a <exampte 4 of compari*on> thickness of 12 
micrometers was used as the base material, and it coated with the acrylate monomer [Methylene glycol 
diacrylate] (AcD so that the thickness after desiccation might be set to about 1 micrometer at the one side, and 
the polymer layer was formed by irradiating the electron ray of the acceleration voftagel of 120kV, and quantity- 
of-radiation lOMrad, and stiffening it The low consistency polyethylene film with a thickness of 60 micrometers 
was laminated through polyester polyurethane system adhesives (not shown) on the acjylate layer, it considered 
as the sealant layer, and the layered product was obtained. Facing each other and the Circumference were heat 
sealed for the sealant layers of this layered product, and the gas barrier property and the thermal conductivity of 
the vacuum insulation material which carried out vacuum seal and acquired the Plastic polid of a powder silica 
were measured like the example 1. The measurement result was shown in Table 1. 

[0035] The PET film [lumiler P60 Toray Industries make] with a <exampie 5 of compariion> thickness of 12 
micrometers was used as the base material, and it coated with the acrylate monomer [tripropytene glycol 
diacrylate] ( Ac2) containing 5% of the weight of a photopolymerization initiator [the product made from 
1RQACURE 184 tiba SUPESHARUTI KEMIKARUZU] so that the thickness after desiccation might be set to 
about 1 micrometer at the one side, and the polymer layer was formed by irradiating the ultraviolet rays of 120 



of 60 micrometers 
layer, it considered 
e were heat 
thermal conductivity of 
lid of a powder silica 



m J/cm2 and stiffening them. Then, the low consistency polyethylene film with a 
was laminated through polyester polyurethane system adhesives (not shown) on this 
as the sealant layer, and the layered product was obtained. Facing each other and the 
sealed for the sealant layers of this layered product, and the gas barrier property and 
the vacuum insulation material which carried out vacuum seal and acquired the Plastic 
were measured like the example 1. The measurement result was shown in Tabic 1. 

[0036] The PET film [lumiler P60 Toray Industries make] with a <example 6 of competitors thickness of 12 
micrometers was used as the base material, and it coated with the acrylate monomer [bentaerythritol thoria 
KURIRE-TOHEKISA methylene dHsocyanate] (Ac3) so that the thickness after desiccation might be set to 
about 1 micrometer at the one side, and the polymer layer was formed by irradiating the electron ray of the 
acceleration voltage of 1 20kV, and quantity-of-radiation 1 0Mrad, and stiffening it ThenL the low consistency 
polyethylene film with a thickness of 60 micrometers was laminated through polyester polyurethane system 
adhesives (not shown) on this acrylate layer, it considered as the sealant layer, and the| layered product was 
obtained. Facing each other and the circumference were heat sealed for the sealant layers of this layered 
product and the gas barrier property and the thermal conductivity of the vacuum insulation material which 
carried out vacuum seal and acquired the Plastic solid of a powder silica were measured Kke the example 1. The 
measurement result was shown in Table 1. 

[0037] The PET film [lumiler P60 Toray Industries make] with a <exampie 7 of comparia|on> thickness of 12 
micrometers was used as the base material through polyester polyurethane system adhesives (not shown), 
metal aluminium foil with a thickness of 7 micrometers was laminated on that one side. It was followed, on this 
metal aluminium foil the low consistency polyethylene film with a thickness of 60 micrometers was laminated 
using the same adhesives, it considered as the sealant layer, and the layered product was obtained. Facing each 
other and the circumference were heat sealed for the sealant layers of this layered product and the gas barrier 
property and the thermal conductivity of the vacuum insulation material which carried but vacuum seal and 
acquired the Plastic solid of a powder silica were measured Hke the example 1. The measurement result was 
shown in Table 1. 
[0038] 
[Table 1] 
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£0039] As shown in examples 1 -7, in order to continue at a long period of time and to rjnaintatn the interior of 
vacuum insulation material at a high degree of vacuum by using the laminated film whic i has the gas barrier 
property containing the cascade screen of the organic substance film and the inorganic substance film on a 
support base material as a sheathing object of vacuum insulation material, the sheathing object which has 
indispensable high gas barrier property was acquired, and there is no heat conduction by the heat bridge, and the 
vacuum insulation material which has high heat insulation property was obtained Moreover, although the result 
shown in the examples 1-3 of a comparison and the examples 4*6 of a comparison waa a thing at the time of 
using only the inorganic substance film and the organic substance film as a laminated film, respectively, with 
these sheathing objects, the gas barrier property as a case of an example was not obtained. Since the organic 
substance film had hardly contributed to improvement in gas barrier property especially in the case of the 
examples 4-6 of a comparison* the degree of vacuum inside vacuum insulation material was low from the start, 
and early thermal conductivity was [ / else ] also high. Moreover, although sufficient gas barrier property was 
obtained even if this sheathing object compared with the thing of an example, although the result shown in the 
example 7 of a comparison was a thing at the time of using metal aluminium foil as gas barrier property, in the 
vacuum insulation material using this sheathing object high heat insulation property was not obtained by heat 
conduction by the heat bridge. 



[Translation done.] 
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[Drawing 3] 
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